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lo Members American Welding Society: 

The December issue completes the first 
volume of our Journal. A year ago the 
Journal of the Society existed as a dream 
in the minds of a few. It has, however, 
been published regularly during the past 
year and at less than one third expense 
to the Society than publications in any 
of the previous years, thanks to those 
who have advertised and to others who 
have furnished cuts of illustrations. 

The Journal has proven of consider- 
able value as established by the many 
favorable comments of our members as 
well as the comments of other technical 
societies. The Society beyond question ts 
recognized as an authorative body on 
welding knowledge, both here and 
abroad. 

The amount of good which the Society 
can accomplish for welding is in direct 
proportion to the number of its members. 
This is true with almost any technical 
or semi-technical society. More members 
would mean greater revenue and increas- 
ed possibilities for accomplishments. 

This message is inserted, that you 
may realize that the great amount of 
good the Society has accomplished would 
not be possible with any less number of 
members than enrolled at the present 
time. You, therefore, have been a 
pioneer in this work and in justice to 
yourself, you should lend every effort 
to pursuade those you come in contact 
with, or whom you know are benefited 
by the advance in welding, to become 
members of the Society. 

Respectfully yours, 
A. McCune 
President. 


WHO'S WHO IN WELDING 

Every member of the Society will be 
shortly in receipt of a blank card on 
which he will be requested to supply cer- 
tain information which will be used in 
the compilation of the first directory of 
the American Welding Society. Mem- 
bers can co-operate by returning these 
cards as promptly as possible. 


BOUND VOLUME OF JOURNAL 
The Society expects to bind a few 
volumes if its Journal for the vear 1922. 

he volume will be bound in imitation 
leather and sold at $5.00 per copy. All 
orders must be addressed to the Secretary 
and accompanied by cash. No extra 
volumes will be bound. The latest date 
on which orders may be received is Jan- 
uary 30th. 


CODE FOR 
WELDING OF UNFIRED 
PRESSURE VESSELS 

Through the circular letter sent out re- 
cently, the Boiler Code Committee of 
the A. S. M. E. solicited discussions, 
suggestions and criticisms of the latest 
draft of the Code for the Welding of 
Unfired Pressure Vessels. Inasmuch as 
this letter is of interest to a number of 
our members, we are reproducing it 
below. Copies of the report referred to 
may be obtained by addressing C. W. 
Obert, Secretary of the Boiler Code 
Committee, 29 West 39th Street, New 
York. 

“Several preliminary reports have been 
published by the A. S. M. E. Boiler 
Code Committee on Rules for Con- 
struction of Unfired Pressure Vessels. 
Discussion of these reports was invited 
by widely advertising the reports and all 
criticisms and suggestions have been 
very carefully considered. The Com- 
mittee now gratefully acknowledges all 
constructive assistance and the many 
suggestions for improvement of the rules, 
and wishes to inform you that a com- 
prehensive redraft of the Unfired Pres- 
sure Vessel Code has now been complet- 
ed and a pamphlet copy thereof is sub- 
mitted herewith for your further con- 
sideration. 

In the Rules as first written a factor 
of safety of 5 was specified for Class A 
Vessels and a factor of safety of 4 for 
Class B. Vessels. It was decided to 
specify the maximum allowable working 
tension stress in cach case and eliminate 
all mention of factors of safety and of 
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the minimum ultimate strength of the 
plate. This was fully accomplished and 
the Rules will be clasified later on in this 
respect. 

You are again requested to carefully 
examine the provisions of these proposed 
rules, and any comments, criticisms or 
suggestions that you may have to offer 
will be carefully considered. If changes 
are advocated, it is the request of the 
committee that you address them in writ- 
ing to this office as soon as possible, as 
it it the purpose of the Committee to 
soon issue the final draft.” 


PRESSURE VESSEL COMMITTEE 
The work of the Pressure Vessel Com- 
mittee is well under way. All the tanks 
have been built and shipped to the 
Bureau of Standards. They are now 
being tested to destruction in accordance 
with the program prepared by the com- 
mittee. Results of these tests will enable 
the welding fraternity to know whether 
the hydrostatic and hammer test pro- 
posed by the Boiler Code Committee is 
adequate for determining if a welded 
pressure vessel is safe for the purpose 
designed. It also serves as an example 
of what may be done in co-operative re- 
search by a group of manufacturers. 


RAIL JOINTS 


Rails for making up test specimens 
called for in the program of the Welded 
Rail Joint Committee have now been 
shipped to a number of street railway 
companies in different parts of the coun- 
try. These specimens will be made up 
in a track under service conditions and 
shipped to the various laboratories where 
they will be given, tensile, bending, 
fatigue and wear tests. 

In order to give our members an idea 
of some of the problems involved, there 
will be published in the next issue of the 
Journal a discussion that has been start- 
ed by members of the Committee on the 
method of making up and installing 
joints for the proposed rotary service 
testing machine. This machine will really 
consist of a circular track 80 feet in 
diameter, made up of specimens contain- 
ing different types of joints. These 
joints will be given the same wear in a 
few months that they would ordinarily 
get in a track in five or ten years. 


CO-OPERATIVE RESEARCH 


At a recent meeting of the Division of 
Engineering, National Research Council, 
Major R. A. Bull, in an informal way, 
explained the plan that has been follc wed 
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by the Electric Steel Founders’ Research 
Group, of which he is Director of Re- 
search in Raising Standards for Steel 
Castings Through Joint Research. 

The companies associated in this co- 
operative research work are in the strict 
est sense competitors, and manufacture 
steel castings, the metal being made in 
electric furnaces. The plants all special- 
ize in making castings of small size and 
thin section. The foundries are located 
in different cities covering a rather broad 
territory. 

Before the world war, several persons 
connected with the companies now hold- 
ing membership in the Group, discussed 
the advisability of doing co-operative re- 
search and thus accomplishing the de- 
sired improvement in manufacturing 
methods. It was recognized that the em- 
ployment by one company of moderate 
size of a person of suitable qualifications 
for guiding such work, soupled with the 
other expenses incidental to some of the 
larger and more complex investigations 
that obviously should be carried on, 
would involve a relatively large sum. 
The advantage of distributing such ex- 
pense among a few companies producing 
the same kind of work added force to 
the argument that many problems are 
best solved by the combined wisdom of 
several investigators whose experience is 
gained from differing local conditions 
found in each plant of the same general 
type. 

In 1920 it was found feasible to carry 
out this co-operative plan and five found- 
ers formed the Electrical Steel Founders 
Research Group. 

Meetings of technical experts and ex- 
ecutives of these companies are held fre- 
quently, information exchanged and co- 
operative research programs planned. 
Researches selected are assigned to the 
plant which seems best fitted to conduct 
it from the standpoint of personnel and 
equipment. The plant manager himself 
is held responsible for carrying on a 
group investigation. 

The researches conducted by the Group 
thus far include testing of abrasives, an- 
nealing, core practice, facing sand, gas 
cutting, furnace practice, the elimination 
of slag from castings, and welding. Some 
of these investigations have already es- 
tablished important facts. 

A feature of the Group work which 
has great value lies in the visits of the 
men on the technical staff of each plant 
to ‘the foundries of the other associated 
companies. This interchange of visits has 
greatly broadened the perspective of the 
foremen; and has emphasized in the most 
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important way, comments made to plant 
sub-ordinates regarding better methods 
followed in another: plant. 

After a little more than two years’ 
work, the accomplishments may be sum- 
marized as follows: 

1. Marked improvement in quality of 
product; 

2. Considerable reduction in operating 
costs; 

3. Formation of the “research habit” 
in each plant organization; 


ACTIVITIES 5 


4. Stimulation to do better work ex 
hibited by all who have responsibilities 
in production. 


The fact that the project is successful 
and had a sound basis is demonstrated 
by the enthusiasm for continuing the co- 
operation, exhibited by hardheaded busi 
ness men during a period when produc 
tion was accompanied by considerable 
losses monthly. 


Northern New York 

\ combined meeting of the American 
Welding Society and local section of the 
\. S. M. E., will be held in Edison Club 
Hall, Schenectady, New York on Dec- 
ember 8th. A paper will be presented 
by professor F. P McKibben, of Union 
College on “Are Welding as Applied to 
Bridge Construction.” Slides will be 
used to illustrate welding operations. 
Professor McKibben has made a com- 
prehensive study of the subject and his 
paper will be discussed by Engineers 
prominent in the field of steel construc- 
tion. Al! members of the Society are in- 
vited to attend. 

Cleveland 

The second fall meeting of the Cleve- 
land Section will be held on December 
5th. The subjects and speakers are Mr. 
J. C. Lincoln, President of Lincoln Elec- 
tric Company on “Electric Are Weld- 
ing,’ and Mr. S. W. Miller, Consulting 
Engineer, Union Carbide and Carbon 
Corporation on “Fusion Welding of Pres- 
sure Vessels.” The meeting will be held 
at 8 o’clock in the ballroom of Hotel 
Winton in collaboration with the Cleve- 
land Section of the A. I. FE. E. and under 
the auspices of the Cleveland Engineer- 
ing Society. 


SECTION ACTIVITIES 


Philadelphia 


A meeting of the Philadelphia Section 
was held on November 20th at which 
time a film was shown on “The Story of 


Rope.” 


New York 

The regular monthly meeting of the 
New York Section will be held on Dec- 
ember 18th. At this meeting, officers 
will be elected for the coming year. Two 
papers are scheduled. “Applications of 
Cast Iron Welding and Cutting by the 
Oxy-Acetylene Torch” by A. S. Kinsey, 
Professor of Shop Practice, Stevens In- 
stitute of Technology and Advisory Ser- 
vice Engineer, Air Reduction Sales Co. 
“Practical Welding,’ B. S. Elridge, 
Welding Foreman, Kingsland Shops, 
Delaware Lackawanna and Western 
Railroad. Professor Kinsey’s paper will 
be followed by a practical demonstration 
of cutting heavy iron casting with a 
torch. 

Los Angeles 


The Los Angeles Section held a meet- 
ing on Dec. 6th. The principal subject 
under discussion was the symposium on 
cast iron welding appearing in the 
August-September, October and Nov- 
ember issues of the Journal. 


Place Your Order 
for a'Bound Volume 
of the Journal NOW!! 
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EMPLOYMENT SERVICE BULLETIN 


To meet the demand of its members, the American Welding Society main- 
tains an Employment Service Bulletin. This service is particularly needed in the 
present business readjustment. ‘The bulletin is divided into two sections—POSI- 
TIONS VACANT and SERVICES AVAILABLE. No charge will be made either 
to the available engineer, foreman or welder, or to the organization seeking welding 
talent. The number of opportunities for employment of which the Society has know- 
ledge does not at present equal the number of men whose services are available. 
The cooperation of members of the Society, industrial establishments and others need- 
ing the services of men trained in the various branches of welding is earnestly desired. 
The fact that an applicant for a particular position reads the Journal of the Ameri- 
can Welding Society shows an honest effort on his part to keep abreast of the latest 
advancements in his chosen field. The location, necessary qualifications for each 
position and the approximate salary, if possible, should be stated in each case. 

Opportunities.—The Society is glad to learn of desirable opportunities from 


responsible sources, announcements of which will be published without charge in 
the bulletin. 


Services Availa'le.—Under this heading brief announcements (not more than 
seventy-five words in length) will be published without charge to members. An- 
nouncments will not he repeated except upon request received after an interval of 
three months; during this period, names and records will remain in the office 
reference files. 

Note.—Copy for publication in the BULLETIN should reach the Society’s Office 
not later than the Thirtieth of the month if publication in the following issue is 


desired. ALL REPLIES should be A@dressed to the Number Indicated in Each 
Case and Mailed to Society Headquarters. 


SERVICES AVAILABLE 


A-16 ENGINEER: Executive, engineer and sales ability; connected with in- 
dustry ten years in capacity supervisor, engineer and salesman. Developed line gas 
welding and cutting equipment for prominent manufacturer. Familiar gas and 
electric processes. Open for position within the industry, preferably as sales en- 
gineer. Member A. W. S., Association, Member A. S. M. E. Age 31, available to 
travel or locate anywhere. 


EMBLEM 


All members of the Society are privileged to 
wear the Society emblem. Emblems may be ob- 
tained in two styles from the Secretary’s office. 


Price, gold-filled, 75c., 


14-K. gold, $5.00. 
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WELDING AS A FACTOR IN STEEL PLANT 
MAINTENANCE* 
E. R. NORRIS} 


The development of our welding organization and methods has 
been guided by no preconceived plan but has been a gradual growth 
following the natural policy of adding to our equipment or work- 
ing force when ever any economy was found or the range of work 
increased. 


Prior to June 1918 we had one acetylene welding torch in the 
hands of an inexperienced man doing his best to repair a few 
; leaky seams in water cooled valves for soaking pits and open hearth 
j furnaces. Some thermit welds had been made, in emergency, but 
t under the direction of outside talent. Our first step was to employ 


a second man who had some acetylene experience in order to avoid 
sending to the scrap heap about 80 per cent of our water cooled 
equipment. We secured the temporary services of an expert to 
instruct our men in the use of thermit welding. Later as our work 
increased, due to foreman and department heads becoming familiar 
with the possibilities of welding, the best acetylene cutters were 
trained in the use of the welding torch. In 1920 the purchase of 
a 200 ampere, D. C. electric arc equipment enabled us to secure 
greater speed and economy on certain lines of work. 


Today we have two welding shops and a total force of nine men, 
of which four are able to make thermit welds, with the acetylene 
torch, six can weld with the electric arc and nine with the acety- 
lene torch. Three of the men can make welds by any of the three 
methods. Only one of these men was a welder before entering our 
employ. 

WELDING HEADS ON PEELS 


The first job to become a matter of mill routine was the thermit 
welding of new heads on peels for the open hearth charging ma- 
chines. Cast steel peels, machined, cost at that time $300.00 and 
gave service averaging 40 days, and one lot of four tested in com- 
petition with welded peels gave only 17 days each. The thermit 
welds cost $107.00 each and had an average life of 41 days. 


By making a steel band 34” x 2” in section formed to the shape 
of the peel head, 11” x 14” rectangle, and building the wax be- 
tween this and the peel, a weld was made with the rolled steel band 
forming a tire around the head, (see Fig. 1). This reduced the 
thermit required by 45 pounds and cut the welding cost from 
$107.00 to $92.00 and increased the days in service to 53. 


*Presented before October 1922 Meeting, Pitisburgh 
TtMaster Mechanic, Pittsburgh Steel Company. 


Section, A. W. S&S. 
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The daily cost of $22.50 to keep 3 charging machines equipped 
with peels was reduced to $5.25 by the thermit process. 
Of the 55 peels on hand, good and broken, 30 were scrapped and 
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PEEL for Charging /lachine 


Fig. 1. 


25 selected to be kept in service. For a period of 44 months no new 
peels were required. 
REPAIRING PINIONS 

The pinions for the 46” blooming mill weigh 46000 pounds each 
and cost about $2400.00 and had been purchased at the rate of two 
per year. Of the 15 pinions on hand, 6 had teeth broken out, all 
had badly worn pods, sume so bad they could not be used. 
One pinion with two teeth missing and a third cracked was sent to 
the open hearth. The other 14 were welded. During the past 4 
years, no pinions have been scrapped and none purchased. With 
good care the present supply should last for another 10 years. 

Due to the good condition of the pinions and new liners put in 
the housings one set of pinions has been in the housings for 12 
months and 18 days, running single turn and rolling about 300,000 
tons of ingots. 

The thermit welded teeth have never broken. 


As we have no steel foundry we do not attempt to weld broken 
pinion necks. The neck is reduced in diameter from 251” to 
1714" for a length of 10” and a cast steel extension sleeve is shrunk 
on. The pinion is then available for use in top or bottom position 
but not in the middle. 

PORT COOLERS 


In 1918 the 14 pressed and welded steel plate open hearth coolers 
represented an investment of $2100.00. Four were in service, ten 
had been condemned and the port cooler decreed a failure for use 
with Monongahela River water. 


: 
i 
2 
Ped 
te 
= ! 
3 
| ” q 
f 
‘ 
> 
& 
3 
$ 
’ 


1922 


WELDING IN A STEEL PLAN! 


The manufacturers of the coolers patched the 10 condemned ones 
but the welds opened under open hearth furnace temperatures. 
A longer patch was designed to bring all welds under the pro- 
tection of the brick work and out of the direct path of the flame. 
This was a success and made the port cooler a commercial pos- 
sibility 

We now have 31 port coolers of which 7 are spares and 24 in 
service when running full capacity. We have scrapped none in 
four years though some have had six years service. New tops, 
new port bottoms, new fronts, and new feed discharge pipes have 
been supplied when eaten out by the acid in the water supply. 

All welding on these port coolers is done with acetylene gas. 

DOORS AND FRAMES ON FURNACES 

Water cooled steel plate doors to the number of 20, and 30 frames 
of the same construction had been tried on the open hearth fur- 
naces and thrown in the discard with no attempt to make a weld 
on them. The equipment represented $14,000.00. These were all 
welded and patched by the acetylene process and put in service. 
Later, 8 more frames were found under a scrap pile. The economy 
shown by this type of equipment over the cast steel doors and 
frames led finally to the purchase of complete equipment for 12 
furnaces at a cost of $40,000.00. 

Repairs to doors and frames have been so standardized that they 
are now considered only routine work. Frames with legs and arch 
burned out and apparently useless can be repaired for approximate- 
ly $100.00 while the original cost is over $300.00 each. 

Cast door frames for open hearth furnaces cost less than the 
welded pressed steel type, but the latter provide better protection 
to the brickwork of the furnace. Without a welding organization, 
the pressed steel frame is not a commercial success as the cost of 
renewals is prohibitive. With a good welding force, the economy 
of the pressed steel equipment is far better than the cast equip- 
ment. 

VALVES 


The reversing valves used on the open hearth furnaces are of 
the mushroom type of welded steel plate construction. Frequently, 
welds are made on these valves in place, saving a change of valves 
and consequent delay in the furnace operation. 

Through our welding experience on the valves we have learned 
that stay bolts or stays of any kind are not a success, and as rapidly 
as possible we are rebuilding these valves to make them flexible. 
A valve of the flexible type has been in constant service for 15 
months without any repairs. 

Experience with the original valve of stay bolt construction in- 
dicates that the replacement expense for twelve open hearth fur- 
naces would not be less than $50,000 per year, if all valves that 
rusted or burned through were discarded. Welding has permitted 
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worn out equipment to be renewed at slight expense compared to 
replacement, and has made possible a change in construction which 
will accomplish still greater economy. 


BLOOM MILL HOUSINGS 
The 46” Bloom Mill housings have 4 vertical keyways, 3” wide 
and 11%” deep and 10 feet long. After ten years service, these 
keyways had worn 414” to 5” wide, making it difficult to keep the 
guides in proper position. Both sides of each of these 4 keyways 


or a total of 80 lineal feet were welded with the electric arc in 15 
turns, two men on a turn. 


To take out these two housings weighing 100,000 pounds each, 
ship them to Pittsburgh, have the keyways planed and steel liners 


fitted in was so large an undertaking that an estimate was never 
made. The welding cost $225.00. 


The job was done two years ago and today there is no per- 
ceptable wear in the key ways. We may assume that the welding is 
good for ten years, when the key ways will need to be renewed 
again. 

JAW CLUTCHES 

Jaw clutches for motor driven shears are a frequent source of 

trouble. The jaws wear rapidly and are usually re-machined until 
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the jaws get too thin for further use. It is our practice to re- 
place the metal worn away by electric welding and if the welding 
is carefully done no machine work is necessary, (see Fig 2). 

Work of this class is of the most common occurrence in rolling 
mill practice, and is one of the largest factors of economy. Many 
such parts have large finished areas of a nature that makes the 
machine work expensive. What is known as the crab on rolling 
mill engines wears only where it has contact with the coupling 
box, but this wear renders useless enormous castings expensive to 
machine. The worn material can be replaced by the electric arc 
for ten per cent or less of the cost of a new crab. . 

SPINDLES 

Mill spindles of large sizes are built up with thermit, and in 
smaller sizes by the electric arc, (see Fig. 3). 

Rod mill spindles costing $145.00 each are reclaimed at a cost 


28 SPINDLE 
Fig. 3. 
of $25.00 to $30.00. The welded spindles give longer service than 
the original casting. Frequently the millwrights send to the weld- 
ers, spindles so badly worn that the welding costs as much or more 
than a new casting. They justify this by the argument that the 
old spindle has been tested and they know it is good. If they put 
in a new spindle it may break and cause a delay. 

The objections of a mill superintendent to being charged for the 
time of a welder working on spindles, were promptly withdrawn 
upon a demonstration of the work and a comparison of costs. 

As a rough rule it may be stated that there is doubtful economy 
in welding badly worn spindles when the length is about four times 
the diameter. The economy of welding is proportional to the 
length of the spindle, and long spindles used in rod mills and 
vibrating spindles used on two high blooming and slab mills offer 
the best opportunity for saving. money. 

BUILDING UP BOLTS 

Three years ago our oldest rolling mill was torn out for repairs. 
Over 20 of the 3” foundation bolts were either broken or so cor- 
roded by water that they would not hold a nut. This mill had been 
installed before it was customary to use a bolt tunnel and the bolts 
were solid in the brick foundation. New bolts could not be put in 
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so the defective bolts were burned off a few inches above the foun- 
dation and new threaded ends welded on. We had 4 failures due 
to poor welds. If the same men were to do the job today I be- 
lieve they would have no failures. The work was done with the 
acetylene torch. 

In another case a 4” foundation bolt holding a shoe of 28” three 
high rail mill was subject to excessive strain, as it was the end 
bolt next the engine. This bolt broke flush with the top of the 
shoe. By cutting out the concrete foundation an acetylene weld 
was made below the shoe. This weld failed but a thermit weld 
made later was successful. 


On new work foundation bolts are frequently set too low. Weld- 
ing extensions on the bolts is the simplest remedy. 


TURBINE CASINGS 

A 3,000 H. P. steam turbine casing became cut by steam flowing 
under the aozzle block. As*the casing was of cast iron and of 
complicated design it was deemed dangerous to preheat it. At- 
tempts were made to weld it cold with the electric arc but with no 
success. 


A section of the casing was chipped out and the surface ground. 
A ring machined to the radius of the casing was cut, and a sec- 


Ends 
welded. 


we/dea — 


O/L 
Fig. 4. 


tion filled in over sheet copper 1/16” thick. This was held in place 
by countersunk head cap screws. Each screw head was welded to 
keep it from backing out. Here we got an unexpected result. The 
shrink of the screws was sufficient to compress the sheet copper 
and extrude it from beneath the steel ring section. Without the 
copper cushion, part or all of the screws might have broken. A 
final grinding over the welds finished this job. . 


In this work the welding operation was used only as an auxiliary 
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to the general repair but the success and stability of the work was 
insured by the welding. 

The work required the time of two men for two weeks and saved 
the replacement of a complicated casting eight feet inside diameter, 
and the expense of dismantling the entire turbine frame. 

MISCELLANEOUS REPAIRS 

The welding of pulleys, gears, shafts, particularly armature 
shafts, and parts of all kinds for locomotives, cranes, fence ma- 
chines, barb wire machines, and nail machines are of almost daily 
occurrence. 

Copper tuyere coolers for the blast furnace have been welded 
occassionally, with good success, and in case of emergency, copper 
hot blast valve seats, but the last item is not considered good 
economy as it is difficult to get a good weld and the life of the welded 
seat is short. 


Welds 


Spot weld» 
| 
Spot SSE 
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BOLT Bin 


4a 
Fig. 5. 


The reeling frame on a barb wire machine has a hollow journal 
on one end through which the barb wire passes. This is the only 
place which is exposed to serious wear. The frame is of compli- 
cated design and not entirely machined, acetylene welds made on 
the inside of this journal put the frame in good condition and on 
account of the hardness of the weld the wear is slower than on 
new parts. 

It has been found feasible to make welds on frames of nail ma- 
chines without removing any of the moving parts, thereby saving 
besides the frame, the ten hours time necessary to reassemble the 
machine. 


CONSTRUCTION WORK 
Outside of such repair jobs as have been mentioned there are 
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other lines of work which are of a manufacturing nature but must 
be included as part of mill maintenance. 

Steel oil drums of 52 gallon capacity are made at a cost of $9.50 
and used for service between stores and the mills, (see Fig. 4). 

Pipe manifolds have been made at less cost than those made with 
fittings. 

Recent developments are welded tool cupboards and bins for 
bolts, (see Fig. 5). rivets and small parts, made without rolled 
shapes or rivetting. 

Last winter some mill stoves were made from scrap plate to re- 
place the usual salamander. Fuel economy, cleanliness, and the ap- 
proval of the underwriters inspectors will probably compell the 
making of about 40 stoves this winter. 


Angle 
r= 


BRACKET 


Fig. 6. 

Recently, a new steam line to be supported on the columns of a 
building required 30 steel brackets. These were made of one angle 
and one flat bar for each bracket, with no rivets and no gusset 
plates, (see Fig 6). They took less time, are lighter and look neater 
than the riveted bracket. The angle was cut to length, notched 
90 Deg. in one leg and bent at that point. The flat bar was beveled 
45 Deg. on each end and welded to the leg of the angle. 

This job is only typical of the work which may be done to re- 
place cumbersome riveted work of a light nature. 
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WELDING IN A STEEL PLANT 


DIFFICULT REPAIR JOB 


A weld that failed and for which failure I have sought a solu- 
tion, was made at Sault Ste. Marie, Ont., in January 1917. 


A rolled steel slab 214” x 15” formed the side frame of a travel- 
ling tilting table and broke one cold night over the fulcrum. It 


was welded with thermit and the slab broke again about 8” from 
the old weld during January 1918. The new break was thermit 
welded and in 24 hours the slab broke again in the old weld. 


5-0 
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weld see “ ~ third mt 


iS” Slab 


Side frame of tilting fable 
Fig. 7. 


Believing that the heat of the second weld had affected the first, 
we cut out a section of the slab and inserted a forging with two 


welds about 5 feet apart, (see Fig 7). This job was still holding 
at time of last report. 


WELDING DEPARTMENT 


One fortunate feature of our welding developments is the fact 
that no jealousy has been aroused in the forge shop. The welders 
and the blacksmiths are working in harmony. Difficult forgings, 
particularly those having sharp exterior angles are built up by 
acetylene or electric welding, and then finished by the blacksmith. 


Swages and dies partly worn out are built up by the welders and 
then re-shaped in the forge shop. 


In fact the forge shop is using the welding shop as an auxiliary. 


Our welding department is the result of four years, growth, a 
growth which has been quite similar to that of a successful com- 
mercial enterprise. Jobs at first were plentiful in quantity but 
limited in their nature. None of the department foremen were 
familiar with welding possibilities. A successful job of any nature 
caused talk and this personal advertising brought in more and 
varied business. These new jobs gave the welders new ideas, and 
they solicited work of similar nature from other departments. To- 


day in case of a break, the first thought of a department foreman 
is “Weld.” 
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WELDING OF STORAGE TANKS 


At the request of representatives of the oil industry for recommendation of the 
American Welding Society regarding the welding of storage tanks, the matter was 
referred to its Research Department, the American Bureau of Welding. A Com- 
mittee was appointed and it began work early in 1920. Several meetings have been 
held and recommendations have been prepared for both the electric and the gas 
welding of such tanks. There are given below the specifications for the welding of 
a 5,000 barrel tank by the electric process. Similar specifications for a gas welded 
tank will be published in an early issue of the Journal. 

Difficulties may arise in the use of these specifications because of practical con- 
siderations which may not have been considered by the Commtitee. In such event, 
the Committee stands ready to render any assistance it can in the solution of these 
problems. 

One of the greatest advantages of the welded storage tank is the elimination of 
leakage, particularly in the case of gasoline and other volatile oils. The magnitude 
of this saving may be gleaned from the following paragraph taken from an editorial 
appearing in “Power” for October 17, 1922. 

“Three things characterize our fuel resources—their extensiveness, the tremendous 
volume used each year and the enormity of the waste. The wastes are going on 
not only in utilization, but also in production and transportation. Of the fuel used 
for power purposes probably on an average not over eight or ten per cent is available 
for distribution from the power plant; the remainder is lost in the form of heat 
in the flue gases, circulating water, exhaust to the atmosphere, steam leaks, etc. 
In mining operations, of the total coal in the mines it has been estimated that an 
average of only about sixty-six per cent is taken out. “The almost criminal waste 
of our natural gas is too well known to require comment, and the exhaustion of this 
fuel is fast approaching.” 

“Even in the use of crude oil and its distillates there are enormous wastes. A 
recent investigation has shown that over seventy-two million gallons of gasoline is 
being lost annually, owing to evaporation from uninsulated tanks. Assuming a 
market price for this product of twenty cents a gallon, the value of this cost is 
more than fourteen million dollars, or the equivalent of over fifteen per cent on 
ninety million dollars investment, which looks like a real inducement to make a 
strenuous effort to save this waste. The use of gasoline is increasing, and the oil 
companies are finding it more difficult each year to meet the demands. Preventing 
the evaportation loss is one way to increase the supply materially without having 
to increase the output, besides conserving one of our most valuable resources.” 


Cc. A. Adams 


Director, American Bureau of Welding. 


REPORT OF THE COMMITTEE* FOR THE ELECTRIC 
WELDING OF STORAGE TANKS 


GENERAL 


The advantages of the welded tank over a riveted tank is obvi- 
ous in as much as there is always more or less leakage especially 
of the lighter oils, in the latter type of construction. The best 
data obtainable shows a loss of about 5 % per year in the present 
riveted tanks. This loss is a 5000 bbl. tank, assuming the average 
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value of the contents at 10 cents per gallon, would be approximately 
$1250 a year. This amount capitalized at 6° amounts to $20,000. 
The saving on larger tanks would be correspondingly greater. 

The welded tank when properly constructed is entirely free from 
loss due to this cause. This, the committee believe to be the chief 
advantage that the welded tank has over the riveted type. How- 
ever, it is altogether likely that with a little practice, the cost of 
erecting a tank by the electric welding method will be lower than 
the cost of a similar tank erected by riveting. The committee does 
not think that this saving in cost would be realized in the first tank. 
It is to be expected that minor difficulties will be encountered, 
which will consume time but these difficulties are simply the minor 
difficulties which occur with any new process and they should be 
easily overcome. 

The recommendations are made for the construction of 5000 bbl. 
tank approximately 44 ft. diameter and 25 ft. high. There are 
a number of alternate constructions suggested. Where lap joints 
are used it is recommended that the lap be six times the thickness 
of the sheet. 


BOTTOM 


The committee suggests that the tank site be prepared in ac- 
cordance with the present practice for the erection of riveted tanks, 
that the place where the tank is to rest be leveled and that a cushion 
of 1” or 2” of sand be provided on which to place the bottom. 


Fig. 1 is a drawing on a small scale showing the bottom of the 
tank in plan. There are two alternate methods of constructing 
the bottom. 

Fig 8 shows the lap weld and Fig. 11 shows another method 
in which all plates are horizontal. Referring to Fig. 8, before the 
plates are brought to the field holes approximately 1” in diameter 
may be punched along one edge of the plate about 12” apart or 
these holes may be burned in the plates after they are delivered 
on the job. The edge of the plate with the holes in it as shown in 
Fig. 8 is laid on top of the other sheet and a full continuous weld 
is made as indicated on the drawing. In order to stiffen this weld 
the upper and lower plates are attached to each other by filling in 
the holes in the upper plate as shown. 

The method shown in Fig. 11 involves no preparation of the 
piates before they are brought to the work. The edges of the 
plates are laid with a gap between adjacent plates. This gap 
should be not less than one and half times the thickness of the 
sheet and need not be over twice the thickness of the sheet. Under 
the edges of the sheet is laid a steel bar 114” or 2” wide bridging 
the gap between the two plates. A weld between the plate and 
the bar at the bettom is made and a similar weld between the other 
plate and the bar at the bottom is next made and third, the groove 
left by the first two welds is filled up level. This is indicated on 
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the drawing by having the two first welds in heavier lines than the 
third weld. 


Fig. 3 shows the proposed method of welding the side of the 
tank onto the bottom plate. The outside angle is rolled to the 
prope: diameter before being brought to the work. After the 
bottom is welded this is placed and welded into position. Next 
the bottom sheets which project beyond the angle may be cut off 
with an acetylene cutting torch or theses plates may be properly 
cut before being sent to the job. The angle being placed and weld- 
ed to the bottom definitely locates the position of the bottom edges 
of the first row of shell plates. These plates are placed in position 
by a derrick, then the bottom of the plate is clamped to the angle 
and a full continuous weld made between the bottom edge of the 
shell plate and the bottom and a further weld made between the 
upper edge of the angle and the outside of the shell plate as shown 
in Fig. 3. 

Fig. 7 shows in greater detail the manner of welding the bottom 
of the tank to the first row of shell plates. After welding the first 
row of shell plates to the bottom is completed a temporary dam 
6" to 8” high is constructed around the outside of the tank and 
water is run into a height of from 4” to 6”. This water will tend 
to float the tank and will detect any imperfections in the welding 
of the bottom by seeping through such a defect. These spots, if 
any, can then be repaired. 


SHELL PLATES 


Fig. 2 shows on a small scale an elevation of the side of the tank. 
The details of construction of the shell of the tank are shown in 
Figs. 3, 4, 5, 6,9 and 10. The only difficulty anticipated in the 
construction of the shell of the tank is in holding the plates in place 
preparatory to welding. A derrick is provided for raising the 
shell plates in position and properly placing them. 

Fig. 4 shows a Z bar for supporting the sheet forming the second 
row of shell plates. A wedge for accurately adjusting the vertical 
position of this sheet is shown. Fig. 4, section BB shows a method 
of providing supports for the end of the shell plate being erected 
adjacent to the shell plate on the same row already in place. These 
guides can be made of small pieces of plate 5/16” or 34” thick. The 
sketch shows the side view of this plate. The guides can be knock- 
ed off and rewelded in a new plate or left in place as preferred. 


Fig 6 shows a clamp with a pair of rollers which can be set over 
the edge of the sheet and draw the lower edge of the second row 
of shell plates and the upper edge of the lower row of shell plates 
into contact preparatory to being tacked into their position. After 
the plate is properly positioned and tacked in a number of places 
to hold it, the Z bars may be removed and the clamp slid along the 
plate in order to hold the edges of the plate in intimate contact 
while welding. 
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All the welds on the shell plates are lap welds in order to give 
additional rigidity and freedom from possible leaks. 


Fig. 10 shows the upper weld on this lap weld to be a full weld, 
the lower weld which, is more difficult and therefore more expen- 
sive to make, is shown as a small single bead weld. 

ROOF 

The committee recommends that the same columns for support- 
ing the roof be provided as are used in the present riveted tanks 
and that these columns be welded to the bottom in place of riveting 
and that any spacing bars between the columns be riveted. The 
pre:cnt practice calls for roof plates cut into a trapezoidal shape in 
order to obtain a cone shaped roof without springing the plates. 
age such plates are provided they should be welded as shown in 

ig. 12. 

Experience has shown that it is possible to use rectangular sheets 
for forming the roof and that such plates when laid over the sup- 
porting roof members will form the desired cone shaped roof. It 


is therefore, recommended that rectangular sheets be used for the 
roof. 


At the top of Fig. 3 is shown the detail of the proposed method 
of joining the roof and top row of shell plates. The channel iron 
is welded in place on the top row of shell plates before the roof 
members are attached. A clip for each roof member is welded to 
the channel and each roof member is welded to these clips. These 
clips are provided to make it easy to attach the roof members to 
the channel in case of any irregularity in the outline of the tank 
on the top row of shell plates. After the roof plates are laid the 
channel and roof are welded to make a gas tight joint. 

ESTIMATED COST 


The table on the print shows an estimate of the cost of doing the 
welding. This estimate is based on the time required for similar 
welding on other work. In the opinion of the committee the time 
estimated is conservative after proper experience in the erection 
of the tank by the electric welding method is gained. 


In order to give the electric welding method a fair trial so far 
as cost is concerned, the crew erecting the electrically welded tank 
should have put up three or four tanks by this method before com- 
paring the labor cost of the electric welding method with the pres- 
ent riveted method of erecting tanks. There is no doubt that the 
first riveted tank took several times as long to erect as is required 
at the present time with the same construction and it is reasonable 
to expect corresponding reduction in the labor required to weld 
the tenth tank by the electric welding method as compared with 
the first tank by the same method. If the estimated time required 
is correct the cost of erection by the electric welding method will 
compare favorably with the cost of erecting the tank by the pres- 
ent method. 
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OXY-ACETYLENE WELDING AS APPLIED TO OIL 
CARRYING LINES AND PUMPING STATIONS * 


N. E. WAGNER} 


In the Fall of 1918 we obtained a cutting and welding outfit for 
use in our boiler repairing. It showed such a remarkable saving in 
cutting out crown sheets, side sheets, stay bolts, etc., that we be- 
gan to look for other fields in which to use not only the cutting but 
the welding torch. 

OUR FIRST WELDED PIPE LINE 


After reclaiming a large amount of second-hand short pieces of 
pipe by cutting the threads off and welding the pieces into 18-ft. to 
25-ft lengths (which could be used to just as good advantage as 
new pipe in drain or gravity lines) at a saving of many hundreds 
of dollars, we began to experiment with the pipe lines by welding 
broken screwed coupling lines at various points in the field. After 
a long series of experiments, I obtained the permission of our 
officials to weld a 15-mile, 8-in. oil carrying line from Barlesville, 
Oklahoma, to our Cherokee Station near Ramona, Oklahoma. We 
started this work in December 1920 and although it took longer 
than we had figured, owing to very inclement weather and the 
rough contour of the country, we finished this work in reasonable 
time and at a cost which our engineers figured was only about 
5 per cent more than what it would have been if the screwed coup- 
ling line had been laid. 

In this work we had many problems to solve which have been of 
value to us since then, and we were somewhat handicapped by the 
fact that the pipe was furnished in lengths of 17-ft. to 24-ft. (beveled 
at each end at the mill) instead of 40-ft. lengths which we had 
ordered. This meant that we made about 4200 welds. Upon test- 
ing the pipe under 700 lb. cold water pressure but two small leaks 
developed owing to defective welds. The pressure was reduced 
about 100 pounds and the line was cut at these two places with an 
oxy-acetylene cutting blowpipe to drain off the water. New welds 
were made, the line was filled with water, and the pressure was 
raised to 800 Ibs. and held for approximately 48 hours. As no 
leaks developed, a scraper was started through the pipe. 

To our surprise it passed through the line without stop in about 
an hour less time than had ever been required to pass a scraper 
through any of the screwed coupling lines which parallel this weld- 
ed one. 

It was feared there would be a lot of drips or icicles of metal 
running through on the inside of the pipe and that these would 
damage the scraper, probably stop it, and cause a lot of trouble. 


*Read tefore International Acetylene Association Convention, Chicago, October 1922. 
+Superintendent of Welding, Prairie Pipe Line Co. 
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However, the record of the passing of this scraper shows that we 
had all our anxieties for nothing, and as the line proved to be 
efficient in every way it was immediately put into service. It has 
since carried oil pressures of 650 Ibs. to 750 Ibs. and over, almost 
continuously. 


I will give you some idea of the difficulties we had to overcome. 
There was one creek we had to cross four times within one-quarter 
of a mile. At the crossings we simply welded several lengths of 
pipe together, dragged them into the trench, and bell-hole welded 
them into the line, allowing several joints of pipe to extend out 
over the creek bed and remain 24 hours or so, when a “fire bend” 
was applied to make them conform to the creek bed. Furthermore, 
on several occasions the weather was so cold and the wind so strong 
that it was necessary to use extra large heads to concentrate 
sufficient heat on the metal to make a weld; and at times we had 


to set up windbreaks to protect the welder and the flame from the 
fierce blasts. 


TAKING CARE OF CONTRACTION 


To overcome the possibility of the line’s breaking, due to con- 
traction, we were particular even in this cold weather when putting 
the pipe in the trench to give it plenty of slack. It has now passed 
trhough two winters and two summers, and we have never spent 
a moment or a penny on repairs or upkeep of any kind. What is 


more important, we have never lost even a pint of oil through its 
use. 


A 14 MILE WELDED PIPE LINE 


In July and August 1921, we laid another 8-in. line about 14 
miles in length. This is what we term our “Shawnee Loop.” It 
reaches from Meeker to Davenport, Oklahoma. This country is 
also quite broken but we were fortunate in having 40-ft. lengths of 
8-in. pipe, and the work proceeded much more rapidly on that 
account. However, it was necessary owing to the intense heat at 
that season, to supply each welder with a large umbrella of the 
kind used on wagons, to protect him from the sun. It was never 
necessary to build a fire to make the bend in the pipe, as the metal 
absorbed so much heat that the bends were readily made by simply 
having a few men hang on the end of the pipe. 

We had to cross several ravines and creeks, and I recall one or 
two instances where we hitched a couple of teams to a 400-ft. 
welded section and dragged it across the ravine, leaving it suspend- 
ed between the banks for twenty-four hours before bending it to 
conform to the terrain. Upon testing this line under 800-lb. cold 
water pressure, not a single leak developed in the welds. We 
passed the scraper through it with a pressure of about 750 lbs. of 
oil back of it and the line was immediately in service. 

Of course, in laying this line in the trench, the work was done 
early in the morning when there was the most contraction in the 
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metal, but it was necessary to put in a greater amount of slack 
owing to the fact that the metal was not contracted as much as 
the line we laid in the cold weather. We were however, successful 
in our calculations and have never had a moment’s trouble or ex- 
pense for maintenance. 


WELDING A 140 MILE PIPE LINE 


As these two experimental lines and the work we had done in 
repairing lines in other sections had proved so satisfactory, it was 
decided to weld an 8-in. oil-carrying line from Mexia to Hensley, 
Texas. This is a distance of approximately 140 miles and for this 
work it was necessary to increase our equipment materially. We 
placed an order last Thanksgiving for eight 100-Ib. carbide capacity 
portable acetylene generators, 46 welding stations, (including 5,000 
feet of hose), 4 cutting blowpipes and 20,000 lbs. of 3/16 in. Norway 
iron, copper coated. 

We divided our equipment into four sections, each foreman head- 
ing a crew of eleven welders, two generator men and a couple of 
helpers. Two crews started from Clebourne in opposite directions, 
a third crew from Mexia, and the fourth from Hensley, in order to 
cover the distance with the least possible delay and still do efficient 
work. We loaded each generator on a broad+tired wagon and 
secured it by means of a hoop around the body of the generator 
and braces bolted to the wagon bed. On each wagon also we built 
an oxygen cylinder rack and extended the piping for acetylene from 
the generator to the wagon and where we installed the gas regula- 
tors. Ordinarily four welders worked from each generator welding 
five 40-ft. lengths of pipe at a setting. The two inside welders 
used 50-ft. lengths of hose while those on the ends used 75-ft. 
lengths. At each setting of the two generators (under one fore- 
man), two 200-ft. sections of 8-in. pipe were welded. The genera- 
tors and their crews were then moved up, leaving behind the weld- 
ers assigned to the tying-in of the welded stretches on the surface 
and a “bell-hole’” man to make the welded joint in the trench. In 
some instances the pipe was rolled into the trench so the tie-in 
could be made in the bellhole; in others where the contour of the 
country was favorable, the surface tie-ins were made on skids over 
the trench and the pipe ends in the trench were lifted with a 
windlass and blocked up so the trench tie-in could be made without 
digying bell-holes. In welding oil-carrying lines we have made a 
practice of lining up the pipe on blocks with ends closely butted 
before the generators are set. Thus the welders can start to work 
at once. They first make a couple of tacks to hold the pipe in posi- 
tion, after which they weld half way around. The pipe is then 
rolled over and the welders finish the joint. 

To supply each pair of 100-lb. generators with water, we con- 
structed a wagon tank of about 250-gallon capacity. The tank is 
equipped with a pump and carries ample water to flush out the 
sludge and to refill the water chamber in the generator before a 
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new charge of carbide is put in. In this way we have secured a 
proper water supply without which there would be serious loss of 
time. 

We have carefully estimated the work on this line and feel sure 
that had we been favored with even fairly good weather we could 
easily have had oil pumping through the full 140 miles of line 
within 60 days from the time we started, but we were held up by 
storms which sometimes made it impossible to even get to the line, 
much less do any work. 

In laying this line we did not have to consider river crossings, 
but we had a large number of railroad crossings which required 
special attention. In Texas, as in many other states where an oil- 
carrying line crosses under a railroad, it is necessary to encase the 
line in a larger pipe so the oil will run out without damaging the 
embankment in case of leakage. At all such crossings we welded 
the ends of the larger pipe to the oil-carrying line, leaving adequate 
drainage vents in the joints. 


We built four pumping stations on this 140-mile line. 


FACTORS IN PIPE LINE WELDING 

I have been asked a number of times if oil passes through a 
welded line more rapidly than through screwed coupling lines. It 
is our opinion that such is the case. We have never been able to 
make an actual test because when the oil leaves the pumping sta- 
tion through the discharge line it flows into a manifold leading to 
the several distributing lines. However, inasmuch as the welded 
pipe ends are butted together and leave no gaps, there is no oppor- 
tunity for a back-wash of the oil to retard its flow and it seems 
obvious that it must pass through with greater speed than in the 
screwed or other coupling lines. 

I have also been asked occasionally what I consider most essen- 
tial to success in welding oil-carrying pipe lines. My answer has 
always been: First, secure good equipment—it will cost a little 
more but in the end the saving in gas and in better welds will more 
than make up the difference. The next item is the welding rod. 
No matter how good the equipment and the operator, if the welding 
rod is not the best, there is almost sure to be grief. The third 
item is the personal element. A poor welder will do poor work 
no matter how good his equipment or welding rod. There is no 
place for him on a pipe-line job. 

We made approximately 18,500 welds on this 140-mile line, and 
on testing it under 800-lb. cold water pressure, it was found that 
there were but four defective welds. This fact speaks volumes 
for the equipment, for the welding rod used, and particularly for 
the efficient work of the welders. 


Let me give you an idea of the efficiency of this line. After put- 


ting it into operation the country suffered severe storms which 
flooded various districts. In a number of places our welded line 
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was washed downhill or undermined, resulting in severe strains 
on it until it could be pulled back into place or reditched; but 
despite this severe test the line still holds together just as we left 
it after the cold water test. This I am positive, will convince the 
man with pipe line experience that the welded line is far superior to 
the screwed coupling line, for should such strains occur on a 
screwed coupling line, it would surely break out at many of the 
couplings. 

Our engineering department figures indicate that by welding 
this line a saving of nearly 35 per cent was effected. This saving 
and the fact that there will be practically no repair or maintenance 
costs and no loss of oil or damage to land due to oil leakage have 
convinced us that oxy-acetylene welding is the most efficient method 
of laying oil-carrying lines. We have therefore, been adding weld- 
ed lines to our loop lines in various sections and will shortly start . 
a 9-mile loop of 8-in. line near Carrollton, Missouri and eleven miles 
of 8-in. line near Neodesha, Kansas. We expect to lay also about 
30 miles of 6-in. line between Argo and Cobb Station, at Caney, 
Kansas. 

After carefully checking up our records, we have arrived at a 
figure of $2.00 as the cost per weld on this 140-mile line. This 
includes carbide, oxygen, acetylene for tying in the bellhole weld- 
ing, the welding rod and the labor cost of foreman, welders, helpers 
and generator man. 


For protecting the pipe from the action of alkali and other soil 
impurities, we give it a coating of Parolite, which is heated like 
pitch and poured over the pipe after welding. This liquid is caught 
under the pipe in a sheet of canvas which is drawn back and forth 
to assure the liquid adhering to the bottom, sides and top of the 
pipe. All parts, thus become thoroughly coated. This coat sets 
readily and is the best protection we have thus far discovered. 

We have also welded a number of river crossings where we had 
suffered considerable loss and inconvenience due to the breaking 
of couplings. For river crossings we use much heavier pipe than 
for ordinary line work. It runs about 4314 pounds per foot. In 
many instances pipe laid upon the beds of the stream, even when 
secured with heavy clamps, will be undermined by the action of 
water on sand and left suspended. As a result the constant vibra- 
tion of the water against the pipe will wear out the threads of any 
coupling, whereas the welded line withstands this water action. 
Thus far we have had no difficulty with our welded river crossings 
and do not anticipate any. 


REPAIRING LINES 


We have also successfully laid several 4-in. and 6-in. lines. This 
work is carried on as previously described. In addition, we have 
reclaimed a good deal of screwed coupling line in alkali districts 
where the alkali had eaten into and pitted the pipe. The procedure 
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is to run a scraper through the line with water pressure back of 
it to clean out the oil, paraffine and gas. We then uncover the 
pipe and raise the pitted sections with a windlass. Next, the 
couplings are removed and the pipe is rolled out and thoroughly 
scraped to ascertain the depth of pitted places. The holes are then 
welded, and the pipe is carefully painted with Parolite and placed 
back in the line with the screwed couplings, unless the threads 
are in such shape that they will not hold, in which event we cut 
off the threaded ends and weld in that particular joint. 


This method saves the labor of hauling the pipe to the yards, 
cleauing it, welding it and then transporting it to some other point. 
It also saves investing in new pipe and enables us to put the line 
back into service with the least possible delay. We have probably 
reclaimed 70 or 80 miles of 8-in. line in this way. 


Aside from pipe line welding and reclaiming pitted pipe in the 
field we keep our welders busy around the stations and shops build- 
ing stairs for 35,000 bbl. and 55,000 bbl. tanks, those of the smaller 
sizes using discarded 2-in. pipe and plates which would otherwise 
go into the scrap pile. 


STORAGE TANK REPAIRS 


One of our very large salvage showings with the oxy-acetylene 
outfit has been in the repair of storage tanks. As an instance 
I might mention a 3,000 bbl. tank which had been in use for over 
ten years and which was in good condition except that the bottom 
was eaten out in places through salt water action, and a great 
many rivets were eaten off, thus loosening the seams. Previously 
on jobs of this kind it was necessary to remove the roof and 
timbers from the tank and cut down the shell, lay a new bottom, 
rebuild the shell and place the roof, which meant large expense for 
such repairs. We were able to make these repairs with oxy-acety- 
lene equipment at a great saving. We removed the roof and timbers, 
cleaned out the tank bottom thoroughly and then welded up the 
seams and holes, the job taking two men about six days. The 
timbers and roof were replaced and the tank put back in service 
practically as good as new. We were able to save all of the iron, 
which would have been junked and replaced with new metal if the 
former method of repairing had been necessary. We have re- 
paired two 3,000-bbl. and several 35,000-bbl. tanks in the same man- 
ner with excellent results. 


WELDING AT OIL STATION 


In addition to our regular pipe line welding, we apply the oxy- 
acetylene process to our station work, such as welding discharge 
lines from pumps to manifold house, welding ells and connections 
on discharge pumps working under pressure from 650 lbs. to 750 
Ibs. 365 days a year and 24 hours a day. The only times these 
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pumps are shut down are to make repairs to engine or pump. You 
will understand that the manifold house for oil pipe lines is the 
building in which all gate valves are placed on large manifold con- 
nections so that the stream of oil can be changed from one line to 
another. Suppose for instance that we are pumping through six 
8-in. lines from one of our trunk line stations and the line walker 
discovers leak on one line. He immediately advises the station fore- 
man or chief engineer, who will make proper changes on the mani- 
fold gates to cut out the line reported leaking and continue pump- 
ing through five lines until the other line is repaired, after which 
the manifold gates will be changed back again to pump through 
six fines. 

The more lines leading from a station, the lower the pressure 
and vice versa; the fewer the lines the greater the pressure. It 
is an acknowledged fact that the greatest strain on oil lines is near- 
est the station or between the pumps and the manifold. Not only 
is pressure the highest here, but there is also considerable vibra- 
tion. 


With screwed connections it is almost impossible to keep coup- 
lings and connections from leaking, and station grounds are 
spotted with oil. After having much success with welded lines and 
welded manifolds, our general superintendent decided the best way 
to eliminate breaks and leaks in station yards between pump room 
and manifold house, was to weld everything complete from pump 
head to manifold gate valve. We have already about completed 
one of our trunk line stations in this way, making two-section 
welded ells for 90 degrees angles and welding forged steel flanges 
at pump connection also at gate valve connection and manifold con- 
nection, these forged steel flanges being made specially for welding 
to pipe. After completing most of this work we are satisfied this 
is the proper way in which to equip all our trunk line stations, and 
later all-our gathering stations, to eliminate leaks and breaks in 
station yards, which frequently occur with screwed couplings and 
screwed fittings. 

While we are still on the subject of manifolds I will endeavor to 
explain to you some changes we have made from cast iron in pipe- 
welded manifolds. We have been delayed on work at out stations 
at times on account of waiting for cast-iron manifolds. The delay 
and the expense of shipping such heavy castings, to say nothing 
of the chance of their not fitting after being landed on the job, 
were too serious to overlook. So with the general superintendent’s 
approval we decided to make up welded manifolds. By using extra 
heavy pipe and forged steel flanges, we were able to turn out a 
much cheaper and a better manifold that any cast-iron manifolds 
we could buy. 

These welded manifolds are subjected to heavy strains, as all oil 
lines leading from the station are connected to the manifold, and it 
is well known that all lines do not expand and contract equally. 
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Also there is much vibration on manifolds, as they are erected close 
to pump room building, where the pressure is highest. We have 
had very good success with welded manifolds, having found no 
defects in any we have built to date. We have made great improve- 
ments in connection work around our pump stations by using the 
oxy-acetylene process which has enabled us to eliminate many fit- 
tings, both light and heavy. We are able to make neater connec- 
tions and make them at much lower cost. On many station lines 
we eliminate the fittings by cutting holes into the lines at points 
where connections are desired and welding in branch lines which 
are run to the desired points in pump or engine room. 


SPECIAL WELDING JOBS 


Again, we use the oxy-acetylene process to good advantage in 
welding air lines in engine rooms. Air is pumped to storage tanks 
and is used for starting engines. By welding we are able to make 
a neater job on these lines, besides eliminating leaks, which are 
frequent on air lines installed with screwed couplings, and fittings. 

Another item of importance in the pump and engine room, on 
which we show a great saving besides making a much neater job, 
is guard railing over pumps, around fly wheels, etc., Previous to 
welding these guards, we purchased special screwed fittings but 
welding makes a neater and stronger job, does away with the 
fittings entirely and ordinary pipe of the required size is used. 

We also install heating systems in our stations at moderate cost 
compared with that of heating plants which are purchased for this 
purpose. This is a special job because it is necessary to place divid- 
ing walls between engines and oil pumps on account of the fire 
danger, for if any part of the pump or line should break and cause 
oil to spray over the engine, it would probably become ignited. This 
precaution is necessary only where gas or oil engines are used. 

Un the engine side of the stations, we install what we term ex- 
haust radiators. These are made up by using old 6-in. or 8-in. 
pipe for headers, and ordinary second-hand boiler tubes welded to 
the header from the exhaust line to another header 15ft. to 25ft. 
distant, where exhause gases pass to an open stack at side of the 
building. By passing exhaust gases through these tubes we are 
able to make enough heat for the engine side. 

For the pump side of the station we place a piece of pipe of 
desired length and size over the exhaust pipe, making welds at each 
end by V-ing the jacket pipe and turning it in all around to fit 
the exhaust, or using rings cut from straight steel plates, the in- 
side diameter to fit the exhaust and outside diameter to fit the 
jacket pipe. When the welds are completed at both ends, we weld 
in the desired connections and turn overflow water from the engines 
into the exhaust water heater. The exhaust gases passing through 
the exhaust pipe heat up the water contained in the jacket, and 
this water is piped to hot water radiators on the pump side. 
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Another saving we make by means of the oxy-acetylene process 
is in building stairs for our work tanks at stations. This we do 
by making side railings and frames from old second-hand pipe, 
using for steps second-hand tank iron. All material used in mak- 
ing these stairs is taken from the scrap pile. By welding the stairs 
to proper lengths and sizes we are able to install them at a very low 
cost compared with the cost of steel stairs bought from the iron 
companies, and we find that they give very good satisfaction. 


Scrap pipe is something in which I am deeply interested, for 
when we reclaim material from the scrap pile by using the oxy- 
acetylene process we make things that are useful for our stations 
and are able to make our greatest showing and saving. Among the 
things we make from scrap material are lubricating oil tanks of 
different sizes ranging from 21% bbl to 10 bbl. or 12 bbl. capacity. 
The material used is second-hand 10-gauge, smoke-box iron, scraped 
from our old steam plants which we dismantled after oil engines 
were installed. By cutting this iron into desired sizes and passing 
the pieces through rolls to give them the proper curve, we are able 
to weld up and complete the tanks at a very low cost. These tanks 
give the same service as new tanks bought ready built. 


Other things we make from material that is scrapped are towers 
of all kinds and sizes. These towers are to support water tanks, 
fuel oil tanks, etc., and are made of second-hand or scrapped pipe 
thrown out of actual line service on account of being badly pitted 
or eaten in spots, which condemns it for further use in pumping 
oil. 

From this same pipe we are now making frames for pump sta- 
tion buildings and for smaller buildings such as manifold houses, 
tool houses, garages, etc. We have figured out a design to make 
these buildings portable, and if we desire to move them they can be 
taken down by simply removing a few bolts—taken down in sec- 
tions and replaced on new locations by replacing sections in proper 
place and bolting them together again. These pipe frames are 
covered with corrugated iron and make a very substantial and 
neat appearing building. 


One of the first questions we are asked regarding welded oil 
lines is, “How do you keep from dropping metal on the inside of 
the pipe, causing icicles or drippings?” Of course it is much easier 
to show on actual work how a weld is made without dropping metal 
through, but I may say that if the welder holds the blowpipe at 
the proper angle and handles his rod right, it is almost impossible 
to drop metal through. If metal does drop through, it is the fault 


of the welder who may be either incompetent or a deliberate of- 
fender. 


REPAIRING BREAKS 


Another question which is frequently asked is, “How do you make 
repair splits or breaks in welds after oil has passed through the 
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line?”’ We have not had any welds to break after oil passed through 
lines. A split or break of any kind would have to be repaired in 
the regular way. To repair a small split in a pipe we use a saddle 
clamp and draw it down with “U” bolts, placing a gasket of good 
material under the saddle. If a split or break is too large for this 
method we take out the defective pipe, make a new piece to fit and 
then after all the oil is drained off and before proceeding to weld 
the new piece into place, we carefully mud both ends of the line 
so that no oil or gas can pass thru to the opening during welding. 
We have thought of experimenting with air bags made of heavy 
air-tight cloth or rubber instead of using mud on repairs of this 
kind. The bags could be pumped up with an ordinary tire pump 
at the desired place in the line and the tube could be unscrewed, 
leaving the bag to hold back drainage. After the welds were com- 
pleted, the oil could be started again. As soon as pressure built 
up, the air bags would burst and travel down line with the oil flow. 


In some instances the air bag might be better than the mud. 


We are asked many times how we expect to take up the welded 
lines so they may be relayed again with least expense. We are 
now working out a cutting device which we expect to operate by 
electricity. This machine cuts the pipe leaving it beveled on both 
ends at the proper angle to weld again. If we have occasion to 
take up any of our welded lines we expect to operate about four 
of these cutters from one truck or wagon on which will run four 
wires to the cutting machines. Thus we will be able to make four 
cuts at one setting. In this way we expect to be able to take up 
from one to two miles of 8-in. pipe a day with small crew, and as 
stated before, the pipe will be in shape to relay without the ex- 
pense of preparing the ends for welding. 


We have tried to induce other pipe line and oil companies to 
take up the oxy-acetylene process and use it to advantage on their 
work. Among those we have convinced is the Sinclair-Texas Pipe 
Line Company. One of our welders only recently returned from 
Houston, Texas, where he had successfully finished a welded river- 
crossing for this company. We have also been able to induce the 
Mid--Kansas Oil & Gas Company, of Texas, whose headquarters are 
at Mineral Wells and Bangor, to take up the oxy-acetylene process 


for oil lines and gasoline plants. We furnished welders to help 
them get started. 


¢ q > 
¢ 
i 
4 


CURRENT WELDING LITERATURE 


Aluminum Joining. A. Eyles, Motor Trans. IV. 
pp. 365-6, 


(Sept. 18, 1922) Vol. 35, 


Application of the Welding Torch to Railway Repairs, American Machinist, (Sept. 
21, 1922), Vol. 57, pp. 444-8. Welding torches reduces cost of repairs; Locomo- 
tives need not be dismounted; salvage of many small parts possible; cutting instead 
of forging. 

Better Results from the Welder, R. H. Davis, The Welding Engineer, (Nov. 1922), 
Vol. 7, pp. 34-35. A few of the common difficulties experienced in are welding and 


simple methods of overcoming them. ‘Troubles common to all outfits. Troubles on 
one-man sets, 


Cutting with Oxygen. The Welding Engineer, (Nov. 1922), Vol. 7, pp. 36, 37, 40. 
Some notes on the history of the Oxygen Cutting Process and a few useful hints 
to the man who handles the cutting torch. 

Defects in Gas Welds, Marcel Piette, Acetylene Journal, Vol. 24, Nov. 1922, 
pp. 222-227; 240. Lack of penetration, adhesion, fissures, remedies. 

Electric Resistance Welding for Joining Ingot Iron Sheets. Die Elektrische 
widerstandschweissung fur die Verbindung von Flusseisenblenchen Autog. Metall- 
bearh. (August 15, 1922), Vol. 15, pp. 228-30. 

Electric Seam Welding Machine. E. Schroeder, U. S. Pat. 1427231. Off. Gazette, 
(August 29, 1922), Vol. 301, p. 882. 

Electric Welding, F. S. Caldwell and A. M. Bonnett, U. S. Pat. 1428529, Off. Gaz. 
(August 12, 1922), Vol 302, p. 208. 

Electric Welding, L. J. Steel, H. Martin and A. E. McCarthy, Brit. Pat. 183161, 
Ill. Off. Jnl. (Sept. 13, 1922), pp. 3771-3. Automatic Are Welding. 

Electric Welding, F. J. Woodburn, Brit. Pat: 183262. Ill. Off. Jnl. (Sept. 13, 1922), 
3817. Electrode for resistance welding has iridium tip. 


How Thermit Welding Helped to Build a Bridge, Welding Engineer, (Nov. 1922), 
Vol. 7, p. 32. 


Making Repairs with the Electric Arc, B. C. Tracy, Electric Traction, Vol. 
XVIII, p. 957. 


Liquid Oxygen as an Explosive, H. S. Smith, The Welding Engineer, (Nov. 1922), 
Vol. 7, p. 20 

Principles of Oxy-Acetylene Fusion Welding, Part V—Welding Cast Iron. Con- 
tinued. Alfred S. Kinsey, Ry. Mechanical Engineer, (Sept. 1922), Vol. 96, pp. 
533-5. The making of an iron casting; chemical nature of cast iron. 

Repairing Cylinder Blocks, George E. Strong, The Welding Engineer, (Nov. 
1922), Vol. 7, p. 23. 

Salvaging Real Estate with a Cutting Torch, The Welding Engineer, Vol. 7, (Nov. 
1922), pp. 21, 21. 

Special Uses for Preheater, J. H. Clemmency, The Welding Engineer, (Nov. 
1922), Vol. 7, pp. 19, 20. 

Resistance Welding, A. L. de Leeuw, American Machinist, (Nov. 9, 1922), Vol 57, 
pp. 721-724. Conditions of Welding, Methods of Welding, when a flux is necessary, 
current required for electric welding, principles of Electric Welding Apparatus. 

Steel for Forge Welding, F. N. Speller, American Machinist, (Sept. 14, 1922), 
Vol. 57, pp. 411-2. How material and workmanship effect the welding quality- 
Chemical composition and physical properties required—finishing after welding. 

Tests of Welded Plates, S. W. Miller, Welding Engineer, (Nov. 1922), Vol. 7, 
Page 41-42. Physical tests which were used to demonstrate the quality of welds 
made in low carbon plates. Details of special tests and test results are included. 
This work was conducted with the assistance of the American Bureau of Welding. 

The Welding Are and Eyesight, C. J. Holslag, The Welding Engineer, (Nov. 
1922), Vol 7, pp. 22, 23. 

Welding Hollow Steel, Home Made Apparatus, G. T. Andrews, with discussion 
Jnl. So. Afr. Inst. of Engineers, (Aug. 1922), Vol. 23, pp. 415-29. 

Welding; Its Uses and Abuses, E. P. Jessop, Jnl. Am. Soc. Nav. Engrg., (Aug. 
1922), Vol. 34, pp, 415-29. 

Welding Tubes Into the Tube Sheets of Boilers, H. R. Wass, Power, (Dec. 5, 
1922), p. 894. 
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The American Welding Society 


The American Welding Society is organized to provide united 
and co-operative action in extending the knowledge of the art of 
welding and its field of industrial application. The field for fur- 
ther application of welding is enormous, and progress in it is being 
delayed only by incomplete knowledge and by the confusing and 
opposing claims of competing interests. 

The Society acts as a clearing house for information. Through 
papers and monthly meetings of local sections of the Society an 
opportunity is created for the individual manufacturer, engineer, 
plant superintendent, foreman, operator, etc., to contribute his own 
knowledge in welding and at the same time receive the benefit of 
the combined knowledge and experience of all other members of 
the Society. Special publications in addition to the regular monthly 
proceedings are issued from time to time giving results of research- 


es, standardization work and other information of value to the mem- 
bers. 


CLASSES OF MEMBERSHIP 


Extracts From By-Laws 
ARTICLE I 


Section 1. Individuals having received the approval of a majority 
of the Membership Committee shall become members of 
this Society upon the payment of dues, except in the 
case of honorary members who shall be elected by un- 
animous vote of the full Board of Directors. 


Section 2. Membership shall be divided into five classes: 


Class A. Sustaining members, being individuals or individuals 
delegated by corporations, firms, partnerships, etc., inter- 
ested in the science and art of welding, with full rights of 
membership. Annual dues 


Class B. Members, being individuals interested in the science and 
art of welding, with full rights of membership. 
Engineers or individuals competent by experience or 
training to plan or direct welding operations are eligible 
to this class. Annual dues 


Class C. Associate members with right to vote but not to hold of- 
fice, except in Sections as may be provided for by the 
By-Laws of the Sections. Supervising welders, inspect- 
ors and skilled operators, with three or more years’ prac- 
tical experience in welding are also eligible to this class. 

Annual dues 


Operating members, who are welders or cutters by occu- 
pation, without the right to vote or hold office except in 
Sections as may be provided for by the By-Laws of the 
Sections. Annual dues 


Vrite to the Secretary for a memkerehip blank. 
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JOURNAL OF THE A. 


Technical Bulletins 


These Bulletins are published under the auspices of the 
American Bureau of Welding. The Bureau is a joint advis- 
ory board of the American Welding Society and the Divi- 
sion of Engineering of the National Research Council on 
welding research and standardization. It acts as the Re- 
search Department of the Society. 


BULLETIN No. I 


Standards for Testing Welds 
These Standard Tests Comprise 


(a) Shop Standard: A simple standard test for such pur- 
poses as checking the work of a welder, testing a new 
lot of welding wire, and testing the effect of some change 
in conditions. 

(b) Commercial Standard: For cases where more than one 
kind of test should be made but where the circumstanc- 
es do not justify a complete investigation. 

(c) Research Standard: When a complete investigation of 

a weld is to be made for research or other purposes, all 

tests and examinations are made which will contribute 

any information in regard to the characteristics of the 
weld. 

Price per copy—Members 25 cents, Non-members, 50 

cents. 


BULLETIN No. II 
Welding Wire Specifications and Folios - 


The specifications and folios are based on the data col- 
lected by the Welding Wire Specifications Committee as to 
the chemical analysis of welding wire used for both gas 
and electric welding in railroads, shipyards and other places 
and the service results obtained from the use of such wire. 


Price per copy—Members 25 cents, Non-members 50 
cents. 


BULLETIN No. III] 
Standards for Electric Are Welding Apparatus 


These rules provide Standards for use in connection 
with specifications for the purchase, sale and use of Arc 
Welding Apparatus. The rules include classification, defi- 
nition of terms, information relative to apparatus to be sup- 
plied by the manufacturer and by the prospective purchaser, 


respectively, and tests. Price per copy: Members 15c, Non- 
mtembers 30c. 
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1922 ADVERTISING 


-_BOUND VOLUME of the JOURNAL 
of the 
AMERICAN WELDING SOCIETY 


Bound volumes of the Journal for Year 1922, 
may be obtained at $5.00 per copy by placing 
orders with the Secretary of the Society. 


All orders must be accompanied by cash. 


NEW EDITION OF WELDING ENCYCLOPEDIA 
READY FOR DISTRIBUTION 


The regular retail price of this book is $5.00. A special 
price of $3.00 has been made to the members of the 
American Welding Society if the order is placed 
through the office of this society. No reduction in 
price will be made on orders received directly from 
the subscriber. 


The book this year will be bound in imitation flexible 
leather with gilt edges and contains about 100 addi- 
tional pages. The new edition has been thoroughly 
revised and brought up to date. 


Send order to 


AMERICAN WELDING SOCIETY 


33 West 39th Street, New York, N. Y. 
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Progress 


Depends Upon Research 


and Application of its Results 
for the Good of Mankind 


Engineering Foundation 


The Joint Instrumentality of the 


Engineering Societies 
was established in 1914 


For the Promotion of Research 
Related to Engineering 


Electrical, Civil, Mining, Metallurgical, Mechanical 


Including Welding 


It is co-operating with the Division of Engineering, National 
Research Council in the study of Welding Problems, Fatigue 
of Metals, Heat Treatment of Carbon Steel, Deoxidizers, Hard- 
ness Testing of Metals. 


Information about the Foundation may be had by request 
addressed to 


Alfred D. Flinn, Director 
Engineering Societies Building 


29 West 39th Street, New York 
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Take the GUESS WORK Out of Welding 


IN YOUR PLANT there is a man who needs timely and accurate informa- 
tion about welding. He should know what is being done in other plants 
to reduce costs and increase efficiency. No matter what your welding 
problem may be, The Welding Engineer is the best scource of informa- 
tion, the best adviser you could have. Every phase of welding, both manu- 
facturing and repair problems, is discussed fully in this valuable monthly 
publication. The best authorities in America on the subject of welding 
are regular contributors. 

Every process of welding is discussed by The Welding Engineer. Arc 
Welding, Electric Butt, Spot and Seam Welding, Oxy-Acetylene and the 
Thermit System, in fact every known process of joining metals is discussed. 
Its Buyers’ Index reflects the progressiveness of America’s first manufac- 
turers. 


L. B. MACKENZIE, Eprror H. S. CARD, Associate Eprror 


Price $3.00 In The United States And Canada, $4.00 Abroad. 


Write for free sample copy for convincing proof that 
The Welding Engineer is indispensable in your business. 


Member 


‘The Welding Engineer 


Papers, Inc. 
608 S. DEARBORN STREET, CHICAGO 


THE GAS WELDERS MONTHLY MAGAZINE 


Acetylene Journal 


Every day brings new information on the subject of welding. 
New uses for the torch, bus:ness-building kinks deviseqd by s > propriet- 
ors and a hundred other things which help the welder. 

Oxy-acetylene weldng has its own publication in the ACETLYENE 
JOU RNAL- All the newe and developments of the day appear in its columns 
in the shape of helptul illustrated articles, news items and contributions by 
the “other feliow’’ which are helpful to you. 

Several thousand welders read the Journal. Your name shou'd be on 
our list. Just send in your name, address and a one dolllar bill ($1.00 per 
year in U. 3. and Canada’ $1.50 abroad) and you will insure a years in- 
ierestirg and profitable reecing on YOUR trade. 


Write for a sample copy for convincing proof that the Journal is 
indispensable to your business. 


H. W. COOK, EDITOR 


ACETYLENE JOURNAL 


122 So, MICHIGAN AVENUE CHICAGO, ILL, 


All books on welding may also be ootained through this office, including 
the famous “‘Autogenous Welding” by Granjon & Rosemberg (price $3.00) 
for which this office has the exclusive American rights. 
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G-E Portable Semi-Automatic Arc 
Welding Equipment is the most ad- 
vanced method of arc welding. 


ACHIEVEMENT 


From the first sets for hand welding 
operations to the new type of Port- 

Semi-Automatic Arc Welder— 
the General Electric Company has 
been a pioneer in the design and 
manufacture of equipment which 
gives to Industry the broadest uses 
of arc welding. 


General Office C + Sales Offices in 
Schenectady. NY. Om Pp all large cities 
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USUALLY CARBIDE MEANS 


UNION 


CARBIDE 


It always does at 150 Union Carbide ware- 
houses, strategically located from Portland, 
Maine, to San Diego, California, and from 
Seattle on Puget Sound to Tampa on the Gulf. 


Union Carbide is always packed in blue-and- 
gray drums. 


UNION CARBIDE SALES COMPANY 


Carbide and Carbon Building—30 East 42nd St. 
NEW YORK CITY 


SAN FRANCISCO 
Balfour Bldg. 


CHICAGO 
Peoples Gas Bldg. 


84 
Linde 
Plants 

and 

Warehouses 


Service That Carries On 


Sop is vitally interested in aiding oxygen users. 
~ The will to help is futile if it is not combined with the 


ability to serve. In a nation-wide business such as the 
Oxygen Industry, ability to serve depends on physical 
facilities and organization. 


Linde Service only begins with seeing that your oxygen 
supply requirements, wherever you may be, are satisfied 
promptly and fully. It carries on—extends real co-opera- 
tion and constructive advice as to the efficient and economi- 
cal use of oxygen. It belongs to Linde users. 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Bidg., 30 East 42nd St. 


New York 
Balfour Building, San Francisco. 
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GAS WELDING RODS 


A worthy companion to gas welding apparatus of distinctive merit. 
A metal of guaranteed uniform purity (99.84 pure iron). 
Possesses every qualification expected of dependable welding metal. 
The revognized standard in every industry. 

Conforms in all respects to A. W. S. 

Specifications Grade G-No. I-A. 

Yellow Tag—ends of rods colored yellow. 


Page Steel and Wire Company 


BRIDGEPORT, CONN., 
District Sales Offices: pa 


Chicago New York Pittsburgh Portland, Ore. San Francisco 
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RWB DYNAMOTORS 


MANY electric railways use RWB Dynamotors 
because of the advantages which they offer for 
rail bonding, rail joint welding, track repairs 
and shop welding. Send for our new catalogue 
and let us help you with your welding problems. 


RAIL WELDING @ BONDING CO. 


CLEVELAND, OHIO 


Acetylene in Portable Cylinders for Oxy- 
Acetylene Welding and Cutting 


Supplied in any quantities. Do you understand our 
free loan plan? If not, we are glad to explain. 


Supplied in the following sized cylinders. 


10” x 30” size—capacity approx. 125 cu. ft. 
12” x 36" size—capacity approx. 225 cu. ft. 
12” x 44” size—capacity approx. 275 cu. ft. 


Prompt and efficient service through plants and warehouses. 


COMMERCIAL ACETYLENE SUPPLY CO.,_ INC. 
(Main Office) 80 BROADWAY, NEW YORK 


BRANCHES :— 
204 Trust Co. of Ga. Bidg., Atlanta, Ga 
540 So. Dearborn St., Chicago, Ml. 
553 Monadnock Bidg., San Francisco, Cal. 
18 Toronto St., Toronto, Ont., Canada. 
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CUTTING 
WELDING 
Machine that can be taken to the work. 


We will do immovable jobs any- 
where in the world. 


Do you know any? Write for our plan to show you by 
actual performance. 


Electric Arc Cutting and Welding Company 


152-158 JELIFF AVENUE PHONES Waverly 7802-7803 NEWARK, N. J. 


MILBURN 
WELDING AND CUTTING APPARATUS 


including all sizes of Welding and Cutting Torches, Regulators 
and Welding Generators is the development of 20 years’ research 


The result is a constant saving in gas consumption, 
time of operation and a higher efficiency 


THE ALEXANDER MILBURN COMPANY 
1420-1428 W. Baltimore Street Baltimore, Maryland 


ROEBLING WELDING WIRE 


For 


For 
Electric Oxy-Acetylene 
Welding Welding 


Bare and Insulated Copper and Steel Wire and Wire Rope 
JOHN A. ROEBLING’S SONS CO., TRENTON, N. J. 


PHILADELPHIA—223-227 Arch 8t. CLEVELAND—701 St. Clair Avenue, N. E. 
aw <—117-119-121 Liberty Street. ATLANTA—€9 Walton Street. 

SAN FRANCISCO—624-626 Folsom Street. 

BOSTON—93-95 Pearl Street. LOS ANGELES—216 S. Alameda Street. 

CHICAGO—165 West Lake Street. 


PORTLAND, ORE.—487 Lovejoy Street. 
PITTSBURGH-—Sandusky & Robinson Streets. SEATTLE—900 First Avenue, South. 


Permanent Repairs of Heavy Broken 
Machinery 


Shafts 
Crank Shafts 


Crushers 


Gears 

Rolls 

Locomotive Frames 
Send for Pamphlet 17385. 


METAL & THERMIT CORPORATION 


Boston Pittsburgh 


120 BROADWAY 
NEW YORK 


Chicago Toronto 


S. San Francisco 
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Electric Arc Welding 
Outfits 


Properly designed and built to give best service 
and satisfaction with the least possible attention 


Single Operator, Variable-Voltage Type, Portable Unit with Canopy Top 


We Invite Inquiries on Al! Matters Pertaining to 
Electric Arc Welding. Send for Bulletin No. | 27 


BURKE ELECTRIC Co. 


Manufacturers of 


ELECTRIC OUTFITS 
an 
ELECTRIC MOTORS AND GENERATORS 
FOR ALL PURPOSES. 


Main Office and Works, Erie, Pa. 
Service-Sales Offices 


New York Detroit ~ Philadelphia 
Pittsburgh Cleveland Buffalo 
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ANYTHING EVERYTHING 


For Oxyacetylene Welding and Cutting 


of, 


Airco-Davis-Bournonville 
No. 3700 Heavy Duty Welding 
Torch 


Airco - Davis - Bournonville torches 
represent years of experiment and 
test. Their leadership has been 
strengthened with the passing of time. 


Write for Airco Booklet: 
“Anything and Everything for Oxyacetylene Welding and Cutting” 


AIR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen and Airco Acetylene and other 
Airco and Airco-Davis-Bournonville products. Controls 
the Manufacture and Sale of National Carbide. 


Home Office: 342 Madison Ave., New York, N, Y. 


Awco District Offices, “Airco Oxygen and 


Plants and Distributing 


Statrons conveniently locat, Acewlene Service is 
ed throughout the Country, 


ietributing 
Stations 
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